Simulated weightlessness and bone metabolism: impairment of insulin effect on alkaline phosphatase activity in bone tissue.
The effect of simulated weightlessness on bone alkaline phosphatase was investigated after skeletal unloading for up to 4 days. The skeletal unloading was designed by using the model of hindlimb hang in rats. The femoral-diaphyseal fragments obtained from rats bred with skeletal unloading were cultured for 24 h at 37 degrees C in 5% CO2/95% air in Dulbecco's Modified Eagle Medium (high glucose). The bone alkaline and acid phosphatase activity were significantly decreased by skeletal unloading. When the bone tissue was cultured with synthetic [Asu1,7] eel calcitonin (3 and 30 nM), the hormone caused a significant increase of alkaline phosphatase activity in the bone tissues from rats with normal and skeletal-unloading. In culture with insulin (1.0 and 10 nM), skeletal unloading impaired the effect on insulin to increase bone alkaline phosphatase activity. Meanwhile, the culture with zinc sulfate (10 and 100 microM), which can increase bone protein synthesis, caused a remarkable elevation of alkaline phosphatase activity in the bone tissues form rats with normal and skeletal-unloading. Insulin (10 nM) did not alter the zinc effect. These findings suggest that the skeletal unloading with hindlimb hang causes the impairment of insulin's effect to increase alkaline phosphatase activity in the femoral diaphysis of rats, although the effects of calcitonin and zinc were not altered.